Objective: to analyze pediatric cancer hospital records regarding the occurrence of new cases; to verify the relation between sex, age, race, origin and the disease clinical extension; to describe the mortality of children with cancer; to explore the association of new cases with proposed demographic variables, disease clinical extension and vital status.
Introduction
Childhood cancer represents approximately 2% of malignant neoplasms. It is one of the main causes of disease-related death in this age group, accounting for the greatest loss of potential lifetime. 1 In children, malignant neoplasms differ from those of adults in terms of frequency and histological type. Childhood cancer affects cells of the hematopoietic system and connective tissues, while in adults it affects epithelial cells in different organs. [1] [2] [3] [4] Treatment should be carried out by an interdisciplinary team in specialized cancer centers and planned according to the histological type and the clinical stage of the cancer. 5 The creation and standardization of cancer registry centers are essential to implement clinical and epidemiological studies. Epidemiological and etiological studies of childhood cancers are rare when compared to those of adults. 3, 6 These centers supply basic subsidies to establish efficient strategies in cancer patient care and in the improvement of public health policies towards cancer control. [6] [7] [8] [9] Registry centers should adopt the same classification so that it is possible to carry out national and international comparative studies. The objectives are determined by their nature, or, population-based cancer registry (PBCR) and hospital cancer registry (HCR). 8, 9 The PBCR has a more complex activity and its principal purpose is to evaluate the impact of cancer on a specific population. 3, 10, 11 The HCR collects data from all patients with a confirmed diagnosis of cancer attended at the hospital, and primarily aims at the improvement of medical care. 8, 10, 12 This study aims at analyzing a hospital registry of childhood cancer in a reference center in Santa Catarina, regarding the occurrence of new cases of primary malignant neoplasms according to age, sex, race or color, clinical extension of the disease and vital status.
Methods
An observational, descriptive and longitudinal study was conducted at Hospital Infantil Joana de Gusmão (HIJG), State Department of Health of Santa Catarina (SSH-SC). This is a tertiary teaching hospital of regional reference in the care of malignant neoplasms in children.
The study was designed in agreement with the guidelines for research with human subjects 13 and was approved by the Human Research Ethics Committee of the Universidade Federal de Santa Catarina.
The study population included 371 children aged to 14 completed years, who live in the state of Santa Catarina and were diagnosed between January 1994 and December 1998. These children were attended at the outpatient clinic of the Division of Hematology and Oncology (DHO), and were clinically followed up until July 2000.
The sample included all new cases of primary malignant neoplasm of any topography and those neoplasms of the central nervous system (CNS) with uncertain behavior, as in other studies. [14] [15] [16] The diagnosis was confirmed by cytological and morphological or histopathological exams, in addition to cytochemical and/or immunohistochemical assays. 17, 18 The children with well-grounded clinical suspicion of malignancy, and with diagnosis established by imaging exams in an area inaccessible to microscopic diagnosis, were also included in this study. Exclusion criteria were children with malignant neoplasm secondary to chemotherapy or radiotherapy; children with a diagnosis of malignant neoplasm who came to this service for specific treatment and returned to the service of origin afterwards; the same treatment received in other services and discontinued follow-up.
The International Classification of Diseases for Oncology (ICD-O) was the procedure used to codify the morphology (histology). 19 The International Classification of Childhood Cancer (ICCC), which categorizes cancer into twelve major diagnostic groups, according to morphology, was used for tabulation and data analysis. 20 The extent of the disease was evaluated through clinical staging for all diagnostic groups, except leukemia (not applicable). 21 The data were collected between June and July 2000 from the medical records of the Division of Hematology and Oncology (DHO) and from the Division of Medical Files (SAME) of HIJG using appropriate forms.
Incomplete information was retrieved by the researcher and by social service through personal or telephone contact with the parents, relatives, Departments of Health of the involved municipal districts, and civil registry office.
The variables used in this study were: age, sex, color or race (according to the classification established by the Brazilian Institute of Geography and Statistics (IBGE); 22 histological type of primary malignant neoplasm (in accordance with ICCC); 20 clinical extent of primary malignant neoplasm (according to the clinical staging specific to each histological type) and vital status.
Primary malignant neoplasm of any topography and those with uncertain CNS behavior were regarded as malignant neoplasm or cancer.
The term uncertain behavior was used to define those neoplasms with aggressive behavior due to their location, yet in areas inaccessible to histopathological diagnosis.
Occurrence of new cases was the term used to refer to the frequency of new cases and to distinguish from a population-based study, which uses incidence.
The term vital status was used to define the clinical condition of the child with primary malignant neoplasm at the end of the study, and was categorized into: alive, off treatment; alive, under treatment; and deceased.
The age groups were categorized according to the classification adopted by the School of Medicine of the Universidade de São Paulo. 23 The clinical extent of primary malignant neoplasm was defined in accordance with the clinical staging and determined by the extent of the disease at the primary site, presence of regional and distant metastasis. In this study, stages I and II represent localized disease and stages III and IV refer to nonlocalized disease.
Statistical procedures consisted of descriptive measurements, 24 frequency tables and multiple correspondence analysis (MCA). 25 MCA was used to investigate the existence of association between the categorical variables: age group, sex, clinical extent of the disease and vital status. When the aim is to study a complex phenomenon, with multiple variables, and to find its relationships and interrelationships, multivariate analyses are indicated as analytical tools. MCA is one of the multivariate analysis techniques that allows simultaneously evaluating a set of categorical variables, according to the intensity and level of association between them. The statistical results originated from MCA are: a large frequency table, known as Burt table, and a simplified graphical representation of the data. This graphical representation can be shown in two or three axes or dimensions. Twodimensionally, the standard of association can be seen in a relational plane, and three-dimensionally in relational space. By analyzing these results, it is possible to identify patterns of existing associations between the analyzed variables. The intensity of the association pattern is related to the total inertia reached in this procedure and depends on the characteristics of the data under analysis. Total inertia expresses the total degree of variability of the data explained by the association pattern that is graphically identified and represented. As a new dimension is added to the MCA, the inertia increases numerically. The first dimension has the greatest inertia. 25 In the MCA, vital status was categorized into alive and deceased, due to the low frequency of living children under treatment.
Results
Three hundred seventy one new cases of children with primary malignant neoplasms were registered between January 1994 and December 1998. Loss of follow-up occurred in five cases. The patient population consisted of 366 (98.7%) white children and five (1.3%) black children. Two hundred seven (55.8%) children were male and 164 (44.2) were female.
The most common primary malignant neoplasm (Table  1) was leukemia (36.6%), followed by CNS tumors and miscellaneous intracranial and intraspinal neoplasms (21%) and by lymphomas and neoplasms of the reticuloendothelial system (12.9%).
Primary malignant neoplasm occurred in 41.5% of preschool children (of which 61% occurred in males and 39% in females); 24% of school-aged children (of which 50.6% were male and 49.4% were female); 18.3% of adolescents (of which 58.8% were male and 41.2% female); and in 16.2% of infants (of which 46.7% were male and 53.3% female). Cases of primary malignant neoplasm were not found in newborns during the study period.
Leukemia; lymphomas and neoplasms of the reticuloendothelial system; CNS tumors and miscellaneous intracranial and intraspinal neoplasms; sympathetic nervous system tumors; retinoblastoma and kidney tumors were most frequent in preschool children (Table 2) .
In this study, the clinical extent of primary malignant neoplasms was assessed in relation to the diagnostic group. One hundred four children (44.3%) presented localized disease at diagnosis while 131 children (55.7%) presented nonlocalized disease. The diagnoses of lymphomas and neoplasms of the reticuloendothelial system presented a higher frequency of nonlocalized disease at admission (Table 3) . By correlating vital status with the clinical extent of disease we observed that children with localized disease and off treatment were alive in 74.1% of the cases (n=77); were alive and under treatment in 9.6% (n=10), and that 16.3% (n=17) died. Among the children with nonlocalized disease, 38.2% (n = 50) were off treatment; 6.1% (n = 8) were under treatment, and 55.7% (n = 73) died. Figure 1 shows the graphical representation of MCA in a two-dimensional plane. We observe a clear division into two groups of variables, guided by the distance between the points that represent the categorical variables age group, sex, vital status and clinical extent of the disease. In the first group, there exists a direct association between localized disease, alive, school-aged, female and adolescent, given by the proximity of the points. In the second group, there is a direct association between nonlocalized disease, death, infant, preschool and male. The infant variable is found isolated, thus showing that it was not associated with any of the groups. When we include a third dimension, this association is corroborated and strengthened with an inertia of 65.88%.
Discussion
Descriptive, hospital-based epidemiological studies on childhood cancer are rare in Brazil 10 and nonexistent in the state of Santa Catarina. According to Brazilian publications, 259 children with malignant neoplasms treated at the A.C. Carmargo Cancer Hospital 12 (São Paulo) were registered in 1994 and another 695 children treated at Hospital Erasto Gaertner 16 (Curitiba) were registered from 1990 to 1999.
In this study, 371 of the 376 new cases of childhood cancer at the HCR of Hospital Infantil Joana Gusmão were analyzed in a five-year period, using a classification contingent upon histopathological types, based on Marsden, 1, 14, 15, 26 who divides them into twelve large groups.
With regard to the occurrence of cancer, some epidemiological studies show geographical and ethnic differences. 3, 4, 6, 7, 9 In a Cuban cancer registry 11 and in some Brazilian registries, 12,16 the most common diagnoses were leukemia, lymphomas and neoplasms of the reticuloendothelial system, and CNS tumors and miscellaneous intracranial and intraspinal neoplasms. Contrary to these studies, but in agreement with the American literature, 1,27 the predominant histological diagnosis in this study was leukemia (36.6%), followed by CNS tumors and miscellaneous intracranial and intraspinal neoplasms (21%) and by lymphomas and neoplasms of the reticuloendothelial system (12.9%) ( Table 1) .
The majority of studies point to a discrete predominance of the male sex for malignant neoplasms in children. However, for some histological sites and/or types, when other factors such as age are considered, there may be differences in terms of sex. 1,27-29 Thus, the incidence of childhood cancer in Cuba (1986-1990) revealed that sympathetic nervous system tumors, retinoblastoma and kidney tumors are more predominant among females. 11 Table 2 -Distribution of children with primary malignant neoplasms according to diagnosis and age Source: SOH/SAME/HIJG, January/1994 to December/1998. * CNS tumors and miscellaneous intracranial and intraspinal neoplasms. † Germinal cell neoplasms, trophoblastic and other gonadal neoplasms. In Brazil, in the city of Goiânia, a population-based study about childhood cancer 30 carried out between 1989 and 1996 showed predominance of females. The author, in that case, attributed this high incidence to the greater risks for kidney tumors, malignant bone tumors, and soft tissue sarcomas, observed in that region. 30 The publication of the State of Paraná Leagues Against Cancer (1990-99) 16 In the present study, malignant neoplasms also occurred more often in males (55.8%). However, due to the size of the sample, it was not possible to establish new relationships between sex and diagnosis through the introduction of new variables. In relation to race, only five cases (1.3%) of primary malignant neoplasm were registered in black children and, consequently, racial comparisons were impossible.
A study conducted between 1990 and 1995 by the Surveillance, Epidemiology and End Results (SEER) Program of the US National Cancer Institute analyzed agerelated cancer incidence and found out that the highest incidence rate occurred in children under the age five. 1 The Cuban cancer registry, 11 as well as that of the city of Goiânia, 30 and other Brazilian registries 12,16 also revealed predominance of cancer among children under the age of five.
According to this registry, preschool children are also more susceptible to cancer development. Nevertheless, the relative rate varied in the age group when compared with that of the diagnoses. Leukemia was the most common diagnosis in all age groups, but the relative rate was greater in preschool children (49.3%). In agreement with other registries, 1, 11, 12, 16 lymphomas and neoplasms of the reticuloendothelial system, CNS tumors and miscellaneous intracranial and intraspinal neoplasms occurred with a higher frequency in the preschool and school-age groups. Tumors of the sympathetic nervous system, retinoblastoma and kidney tumors occurred predominantly in infants and preschool children. Malignant bone tumors were more frequent in school-age groups and adolescents, and soft tissue sarcomas, in preschool and school-age children, and in adolescents. The low frequency observed in the other diagnostic groups did not allow proper comparison with age (Table 2) . As far as cancer is concerned, health professionals have to be aware of the importance of early diagnosis, in order to detect the disease while it is still localized, and refer the patient as soon as possible to centers specialized in childhood cancer. 7, 26 In the cancer registry of Paraná, 16 49.4% of nonlocalized disease occurred at hospital admission, thus characterizing late diagnosis. The diagnoses with the highest rates of nonlocalized disease were sympathetic nervous system tumors, soft tissue sarcoma, kidney tumors, and lymphomas and neoplasms of the reticuloendothelial system. 16 In this study, 104 children (44.3%) presented localized disease and 131 (55.7%) revealed nonlocalized disease at diagnosis. Lymphoma and neoplasms of the reticuloendothelial system and sympathetic nervous system tumors presented the highest frequencies of nonlocalized disease at diagnosis (Table 3) .
By evaluating the vital status of children with primary malignant neoplasms in relation to the clinical extent of the disease, we verified that 83.7% of the children with localized disease were alive and that 16.3% died. Only 44.3% of the children with nonlocalized disease were alive, and 55.7% died (Table 3) . These results emphasize the importance of early diagnosis.
In the search for an association pattern between categorical variables, by using MCA (Figure 1) , among other occurences, 31 we may conclude that there is a direct association between the variables localized disease, alive, school-age, adolescent and female. We emphasize that the evidence of an association pattern does not have a causal relationship. These results reveal the need for analytical multicenter studies, with the aim of confirming the occurrence of these associations, and thus establishing risk factors for childhood cancer.
